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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a phase 
difference plate with which the change in the contrast 
caused by the change of the visual angle of displayed 
images, the coloration of a display screen, the 
inversion of black and white, etc., are eliminated, and 
a device capable of displaying high-quality images 

SOLUTION: The phase difference plate 1 is formed out of 
a material, such as stretched polymer compd., having 
optical anisotropy, into a flat plate shape. The main 
refractive indices na, nb, nc of a refractive index 
ellipsoid have a relation of nc;fina>nb. The direction of the 
main refractive index na is parallel vy^h y-axts 
direction and the directions of the main refractive 
indices nb, nc are orthogonal with the direction (y-axis 
direction) of the main refractive index na and incline 
respectively at angle θ from a surface Is and 
2-axis (the normal, direction of the surface 1s) 
clockwise or counterclockwise 20 around the main 
refractive index na as the axis along the plane 14 
perpendicular to the surface 1s. 
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(57) [H*^] 

. ffitff^lf Rl*:© 3 OO^iff^n a , n b , n c (1 
nc9tna>nb OM^.^rWL, ^tff^n a <7):^f6]li 

n b , n c C0^|o](i^ ^@ 
tff^^n a (75:^(6] (y#;^(S]) {CiE^U ;e>-0^®l s |C 

lHl'9:^[p]4f::(lSB#f+lH]'9::^|pl2 0(c. SBi sjoiLK 
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#4L7t:^|S]tc. ^iff^n c (n a =9i=n c) 

*n c i:p]mfHp]i9;^l6]*fc(i^B#ftlH]i9:^[6]lC. 

$na, n c J;i9'b/h$V^^tJf^n b^'fr-rSri:^ 

itm^ 4 ] nfmrn^Bm^'n- 1 -M(Dm^ t (Dm 
[t»*Ji 5 ] mB{mm^<D^mm n b offi#4:&fS] 

#4Lfc:^[6]IC. ^Dr^n c (n a =?tn c) ^WU 

^na, n c J:l9'b/^$^^^$^f^n b^r^U 
[W*II7] mmne:d\ 2 0° ^0^7 0° 



(2) i|#M^9-l 2 0005 
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tit*i 1 0 1 Hfnef^*^^^^ t -M(Dmms. t (o 

JO "^(D'^mimmm^^m-^mi^mt ^•^m^£^m^^m(r> 
n 2 7 /i^M.iD^iiTm n b <7>{s^:*ri6] t . m^m^m 

t\ miWm^RM:)Jf^ioSim^ti^zt^!mit-t 

[0001] 

[0 0 0 2] 

30 19. ?^B(^:y'i';^ h:ftl-J^:CT (a) ^^-vx^f y^J'i^^B 

h^-^-T^-f -y^? (Twisted Nematic. i^AT ("TN] 
■fS) ?<SB^^^;^i:. (b) ^^-^x^- -^i^-^^B^ro 
';'-r;^ h:^^9 0° a±i:-f5^i:(^J;oT^*-?ig 

^BmmB<im(Dm ^^m^^mm Ltz-^/^zfuy ^ 

y^mSM^—^<—y-^:^ \-^--^7-^ S/i? (Super Twisted 
Nematic. TSTNJ irB&^^rf-^) rgB^a^Tr::^/^ 

[0 0 0 3] ft#<D (b) -=^^u^7°Uyi?>^iE»j^ST 

h^t^K.htixio'o. ^m^mmmizitLx. (b- 

1) m^mm^B-ir/utW^f^<D'y^::^h'^Xi;3.CiiM\^ 

h^>-^-r-r (Double Super Twisted Nematic) 

m^^:>j^t. (b-2) ^^M:^'l4^*i-57^'/u^ 

iffiM;. (S ^ H CO«.^,75^ ^ . ( b - 2 ) 7 
5(3 [0 00 4] — ^T. m^CD (a) Ti^T'^' V'UKjSJTN 



(3) 

3 

immrr=:>f^X (a-1) -McDU^'^i^^^'^ 
t. (a -2) <g7t:^l6]^taScii:^-t-5J:9(-BEBL 

[0005] 

[0 0 0 6] ^::-C% ^(Di:ofm'^{m^^^Wr^ 
lll8(D#4|^SEIT'7jH-<t Stfr^Mf 1 

[0 0 0 7] Sfc, ^Si'T^n a , n b, n c ^WU. 
Z.fvh(0^d)\ na=nc>nb T-fc5{4tS^*S, 

ix.HWjfl¥6 — 7 5 11 6-^<2>|g{cPB7i5$ttTV^?)ft 
/^•53£®tff*COK^,^^n a #n c >n bT-fe5{4^iM 

[0 0 0 8] ;^i^B^(75@6^l4. HfJil!Lfcsl^Srft¥^-r5 

fz)b. ^Tfmi^com.^ izm^ Lx±-r^=^>hyy^hm 40 

[0 0 0 9] 



!HJM¥9- 1 2 0 0 0 5 

4 

^ff^nc (na^nc) ^WU HtflE^ffitw^ii 
o-C. ^tfr^naS:tti:-r5«tJtE±®tff*n c 

:^fp]A^?D:^ e^^Lfc;^|S]{c, Hiiiaiatif^n a , n c 
J; ^ t/J^$v^^^»T^n b ^W-rs t ^mitirziiL 

X. ^tff*n aSrtti:-r5H#lt[ll'9;^[S]*/c(iSB#ff 

c (n a Tfc n c) ^WU BfJlS¥B(e:?'ftoT. 
Jff^n a^tti:-rSHfriS±®i>T*n c ^1^^1+019:^ 

o-c: n-^izji:.cx^-r^iE^^tm^^t<Dim^ 
it^mmi^x. ^.^(DiK^^^^iZM.'oxmMMmz^i^ 

[0010] */c*^B^{i. BfnE:^ e^K 20° ^ e ^ 

7 0° (Dmsizmi^ri^^t^^t-t^. 

BUkE Lfc J; 5 ^.eB8^<^±HJfT^ n a , n b , n c 
^^■t-5{4tBStg(-*5V ^T. ^JfT^nb, ncOSfrSE 
:ft0;iS. 2 0° ^0^7 0° (D^i'¥^Mrmi'^^t\CX 
o-C. tflfe¥«^ffiO&^|fi]/i>^]E?i^;^l^'^O0° 

*^f3 6o° (Dms<7^m.nmiti,zMi^x. lE'^^tmm^ 
[0 0 11] ^fz:^wMix -nffym^r^iz. mMci 

m$ti^^t^<m^t-t^i^Bmymmxh^o 

ifm\amm=ki!ttEi^xmf^^th^^&BBm7^m'^t. m 
^Bm^m^'kiit-&-^—>oi(Du^m.t . m^^yf^m^ t 

[0012] 4fc*l§B^(i, BuiE?i&^«^^^i:-??}-<^ 
[0 0 13] *y-i:*|gl3j1li. BUiei4ffi^««03ElB!>f*n 



5 

[0 0 14] ±tz:^wm. mitsxv^m2y^/i^j^^ 

;4^t^e{^Lfc:&f^(c:. ^iff^n c (na=^nc) 
lE^Jff * n c i 15:1 CBtf+m I? ;^[R)* fcfiSNftf E "9 :^ 
la^ifr^na, ncJ;l9 Vh^l'^^fff^nb^r^ 

[0 0 15] ^fz^^WMit. ntmnetK 2 0° ^eg 

7 0° (Dmsi'mi-fti^:it^^t-r^o 

^#f4^nb, nc(OBin5^0;4\ 2 0° ^6^ 
7 0° (0^fe{4^$r*(i-r5ri:(cj;oT. fifllE¥^*ffi(^ 
mWjm^hiEnn:^\^^<oo° d^?,6 0° cD^offi 
:ft^{fcfcJ;t/S?a:^l;^i^'^(^0° ;ei-^6 0° (D^coU 

[0 0 16] 4fc2^^Bj(±, -^(Dmmimi^. av^^ 

fB^7^m^^^^f^?t-r€)-*t<7)<i7t«i, ?fS.fB«^Sl^^i: 



(4) iKFM^9-l 2000 5 

6 

[0 0 17] ^fz^^mma. ttimm^B^7}^m'f-t<i^^£< 
loo 1 8] -^tzj^wm. mmj^7m'^t-^(D 
tool 9] %fz.immt^ ^m^wm^iy ^ /V 

[6]m<??ia[^«ia^(^i:?5\ {5{?¥^T;6^oPC:^fS]{c:iag 
20 $tt. ||2:7>f/UA(75^$(T*n b<7>fif4*"l^^:. 
«/T^*^coS?^{>aflS«{c:i^-r5ie[6]^ia[6]«LS:^ 

30 /ce5)J:5fcLTgaer5r^(c:±oT, U^mti^i^o 

[0020] 

mm(Dm^mm] mm. ^^m<Dmm<D-mmx 

tiP3ft:c0 3ocD^aUf^n a, n b, nc^>ft"U5£# 

mm'Mf$.^rixmf$.^ti^o ■fs+a^tSK^^ffii 

ffiRi*:© 3 OOOiSlff^ n a , n b , n c COfiZlgMff.Sr 

i;ipfT^^ -r^'.c^^^bfift^tSK^^ai s (cq^ft-IS:S$ 

-C, 2tB«T43n a ^Wlti-Satetlf^n c tmZ^m2 

50 o-c^]H-Sn#H-lHj'9::^i^i-, -^iffi] s (75?£i^::^[p) (z 
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^na, nb, n c (i, n a n c > n b <Og8^?rWi" 
•So *?f^ffiT'{i. nc>na>nb COP^.^W-f^o 
ib\ ^tfr^n a , n c LT %Mt>fl.\ \ 

[00 2 1] 121 2 li. HfJie^itBM^ 1 ^fflV ^f:l^^B^B*^ 

<<!;t, I TO {^:y'y^d^^mm f£iit-hli^i>m 
8 , 9 iSiu:^ y ^ K, >J^ U t'=iyUT^u=i- 
yu^<ct';4^b^K2)iBlS]^i 0, i ii^-i-tnmffM^tifc 
;*f7;^S^6, 7-C'lim$tu^>— 6, i 

iflS y^^eS^m^^ 5 t «^ 3 ©WfCllI 1 (C^ 

[00221 ffii^lK 10, 11 <D#*ffiii. -SfWr^m. 

^ i 5 ic. 6 ±(75iB|6]a 1007 "d^-y^f^ 

[6]{-±^ 2 1 «*-|B]T'fc 1i=7 ;^S1g 7 ±(^K|p]IK 1 

1 CD 7 2 1 i: 2 2 co 

[0 0 2 3] E14{±. ®2(c:S^^^B*^e2(05^ 
#4?aiil-C'fc 5c {iTttK 3 CD^# 2 3 i: 4 (DSmI 

W 2 4 i ;4S5v J: 5 (-BSg^nTU^^ tit 

(C. (l3t^4<D]Sjitt2 4 ?i5B%*;T^*^5c75iBfS]M 

1 0 CD7 fV^;^|p] 2 1 i: . fitiM® 1 O^tlr^n a 
(^:^|fii-c-fo5ilffi?ft 2 5 i: t^-5.\ ^\zjmh f^^iib I'K: 
^$n5o *fc> <l7t1fi3co^#2 3i. ?^fB«/T^^ 
^- 5 coi£|6]^ 1 1 CO 7 t'V:^^';^!^ 2 2 i: ^\zm=ih 

5 (Dw^nM 1 2 icmiE^PnAD L^tev ^ i # , mMnWf^m. 

1 II. -(l3tK3 , 4 CO 5 *5CD'>7'^< i ^-f tl./5^:^c73 

uim t . -imt^^m^ 5 1 (omiz^^ l-cv -"mmts 

[0024] Xkfd. - 5 LTt#btL5?fe%«^F^M 2 CD 
0J^-t5o UlSfi. JigH^S^$gg2co^a^fS#14cDSiJ^3^ 

mm^^m^ 5 cD;^7 6 1 immm 1 1 ;4st^tt-r5 

il^tiBi 2 6 ^jlsaMIl* X y z cDljilSrili x - y {cm'jt L 

L/C. mmiwMy)^hWx-&mi^o-)itLm.!:^. -■^(d^h^^^ 



(5) !|#M^9-1 2 000 5 

8 

ft5 5 0 ninCD^fe7t5rA#t1-5o ^itM^l 1 

-So 

[0 0 2 5] ll2cD^fe%*^e2{CS3V^ 
?^bS 1 2 i: LTet)f^::^tt A nt^O. 0 8 T-fc 

4 . 5 /J m(C^^-t-5 i: i 1 1-. {itBMfia 1 <k LT. 4^ 

JO W L/C (OX\ net ^iffm nat 0^*5 J: 

IJHlL^nmR l(Dm^ d (Dm (nc-na) X d 
■5^ 1 to y ^x— 3 V (retardation) fit;65 2 0 n m 

-c\ ±esf*n c t^mmn ht(om.iiXv^mmm 

ICD^P^ dCDffi (n c-n b) X d ^g:*t-5ll2 y 
> 3 VfiS/!)^ 1 3 5 n ml?fe "J. na^nc>nb 

4 0° c75t,(75^fflv^Tt^5„ 

[0026] Z(DX0 ti:m^B^7rmm 2 5 (.;iSrt«iJ 
20 ?SB^*^T^^-i^5--CDmAPffilE{-*l-r5S:7t 

7 1 (Dffi;': w-<>'i'^a'J^L, -^coM:^^!!] 6 cd^ 
*-?^BpnADmQEi|#t4cO:^^7 7 i: LT^o H 6 {c:*3V ^ 
^-fvL ifl:^^S<^ = 0° o^e-. 7'i'>'L2li:^ 

^,^ = 3 0° <n^. ^-f :/L3fi^^0 = 4 5° CD* 

-^^^tL^'ti^LTv^So ::c>^IIA^t. ?^BlPn*PSffi 

^0V;6^t>^^*(C±(f-rv^< i4. 5Vf+i£^T'{::^ 
^;iSfc^'9W±#L/cCV^::i:;{iSS^$ti5o ^btd. ?S 
Ji? 2, L3{c4oV^T::'^M'^c<. ^^^fe#:tt^^5^c»$nTV^ 
[002 7] (tl^Jl) ia7 0?SB^*^S3 2(1. 

El 4 cD?^B^B^^E 2 cDfitsig^ 1 \z.\\io>^ x^smmB- 

31;0SfflV^e3tv5wi: >^b1*^« 2 i: 
«BK$*t-5<, j^aie 1 2 <t LTefff^;&1±A n;iS0. 

0 8 T-fo -1- ?^^B$t$^^ffl V \ JJ^B^ii 1 2 CD 

tBMIS 1 \Z.\\t>^X. m 8 *-S^rf-iie5l5S|tcDfit@^tg 3 

1 S-fflt ^TV ^-So <4tBM1S3 1 14. Jj^y Jjt"^— 

40 }i(DWj}^\\L-^^m^\^fz.^<r:>X. ^icDy^'x-v^ 
aMi (nc-na) Xd*S20nm-e. ||2<Dy^x 
— v^aVfi (n c-n b) X d i 3 5 n mT'fo "J . n 
a n c > n b CDF^I^^Wf-^ZHtttT'. ±8^x45 n 
a, nb, n ccD:^[p]/55y, z, x $|li:^[n] t 
n. i-/£*3*>mJfE^9/5'^0"' r-foSo 
[002 8] ::(7) J; 9 /^?^b^b*/t^$^B 32^. mAm 1 
i: I^HtlcUl 5 \z.m-m&Mz.Wm. LT. 7 1 

■5§:7t*-7-7 1 cD|±l;^)U'-<^w^pJ^L. ^co^m^Eig 
cDiSil-!?3-M=n*nfflff4#t±<D^-7:7i: LTin-To ^-l' 
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0 %{c:'ic e>-f LTV ^§ ^ t *^mm 
fzr^-ox. m^m i -tj^^b^b^^b 2 {ttmmi 1 (t??^^ 

10 0 2 9] (^0ij2) mi 0CDV^B^B*ij^E2 a 

2 tmm^m}&^i^l?>o -m^Bm 1 2 1 i.xmmmm:>jii. 

BB^120/¥^^4. 5;/m(c:ig^i- 5i:i:ti(-, {its 
1 {;:ft:boT^f^4tBM« i tmmi^ LTltfife^n 

6 2 ^k<^^W& la, lb ^ffifa*/T^^=- 5 t 

3 t (DmiCifttE LTV msm^ 1 a , 1 b i: LT* 

<^^mW Lfzii(OX\ mi<D]} ^x— v'a >^ (n c - 
na) Xd;5^2 10nmT\ ||2<oy ^'X— v^a Mt:6^ 
(nc— nb) X d;453 5 0 nmTfci9s na7i=nc> 

lrfflV^TV^5o fcfcL, {iEtBSIgl aO^atlT^nb, 
n c CO:ft e (i. 01 tO^fP 2 0 T';^g;B#|+I5] 19 ::fy[B] t 
(tRM(Dmim 0 :*r(fi](c:^4 LT*i "9 , fi^iH® 1 b (D 
±ffijff*n b, n c (75:ft e Ill 2 OT':t^S 

m+Is]'9::^|6l^c■(if4LTv^?)c ffitaMlgia«, sim 

tBUte 1 a (7)±atff*n a (75;^[6)T'S)5it1lW2 5 a 

:*7^X^S6±CDifi[6]|^l 0(7)7t-Vi^':*-[6]2 1 i 
;45Wflc/i5J:9fiLT. ^l3t«3«c^^B$i^^c f4 
1 b (i. 1 b WiStfT^^n a (7?;^|6] 

T'fe.5iiti$ft2 5 b ;«'^;^St57±(;3iaip]Sil 1 <^ 
y 22 1 i 5 (c: LT. 

[0 0 3 0] ZCDX^fj:WMm^^mm2 a^. E15i;i^ 
-r-fl'J^^(clS«LT. S:ytm^7 l;^s-^o^^</,-^|a 
^^tlfc:^;^, ?fe^B^?I^«^^ 5 --W?&^TOD«l±{->Ft 

-r^S**^ 7 1 coai:'! u-</u^rPI^ L, ^(75^**0 
1 l(^iSig^-?ferHTOD®I#tt(7)i/7 7i: LT^j^-t-„ 
^-rVL 7(i^it<^ =0° CO^. 7-r>-L8(S^^</. 
= 3 0° (73#^. 7'r>-L9ii^^S(|. = 4 5° (D^^^ 
■?:tLm^f;LTV^-5c rw?i;S|l75>ib. ?<Siiifn»PmaE^ O 
v/j^ibf^5^lc±(fTiK i:> 4. 5VHiS:tXi.z.m'>^m 

ffiTiSi^tl 1 V mOiX'CD'^&^^AK 9'r>L7, L8. L9 
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li^ov ^T;^ll'^c < , m.ni^mt*^^9^i^X\, ^?) r i ;6S 
[0 0 3 1 1 (imi^i2) m 1 20?gB^B«:T^e3 4 a 

(i. la 4 (om^Bmyj^mm. 2 (DitLmm^ 1 <^f-t*:>o xum 

MlSSla, 3 1 b:0S^V^<btL5iiW(l?S^B*7j^a2 
tP)m(-LT^I5fe$tt5o jfes® 1 2 t LTB^^:^ 
ttAn;45o. 0 STfcS^^-^T^i' -^^j^^H^fflVX 
^Sl 2<D1?:§^4. 5AimiC^^Si:i:t)(w Hi 

(c^LfdiEHSIs 1 (cf^e^oT. la 8 d^fitsnis a 

10 1 i:|5Mt{-LT«Rg$tT,5 2*{!:cof4taSt53 l a , 3 l 

b ^m^Bm^m^^ 5 1 3 i: ^75rB1^w^^^^E ltv 

fitBSiSS la, 3 1 b i: LTJi^d. ^Ky J^-t— 
h'^iifOiti^H^fk^ifef^lr^f^LfctcDT. m 1 CO D 
— ixaWS (nc— na) X d;iS2 1 0 nmT\ M2CO 
V ^f—i^s^i^ (n c-nh) Xd;*S350nmTfo 
•J. na9!=nc>nb <OM^.^^-r5Zj4tt(Dt><0§:ffl 
V^TV^?>„ {iCte^^S 1 ali, Ss^itSMtgS 1 aCO^ 
at)T*n a 0:^[^T-fc5iSti#3 3 a i:. :^?"^;^S«6 
±oEl^|^l 0<73^t'>i/;fyf6]2 1 i:;iSW(-J'^'5<i:9 
i'i? tcLT. li3t«3«c:iES^n.^o etSSISS 1 bti. 
Sf^>aill«3 1 bO^W^n a 0;^|6]T'fc5itfBtt 
3 3 b 7±c75iSlp]IKl 1 (Oy fViy:*-[6] 

2 2 i J; 5 (c LT. 5 McSB 

[0 0 3 2] Z<DX0^£m^Bm7r:mS3 4 a^. m5\Z 
^niSiJ^^t-^LT. S^^7 l^iS-^t^^^^./.x- 
^Bmmj±^<oify y t lt^-t, ^-y i o 

30 S</. = 0'' ^-Y^'Ll lli^S<;(. = 3 0'' C0» 

{C±lf TV Kir, 7^>'L11(±2. 9 VHiSX-^^m 
7:)m\iO%KTt'^^A\ $ b(C?SrBWSDmE^±lfTV^ 
< i:fifci)^^±#-r6{S(S](cfct9. y-Y^-L 1 2(igiii^s 
;65 2. 8 vMiffT'l5i£0%(C7'^-5;4\ ^6>(^±^fTV^< 

s±# L. ^<D±mMit^m 2 (Di^B^Tmm 2 a 
tit-<x±^\^^zt*'^m^^ti^. ^h^z. ife^afnAom 

/±;i5 1 vMJfiT'»®iii^;i^ :ftSE<^ = 0° i-^±^<fjt 
40 ^(ConT{g;TLTV^5„ L/t;i5oT^^j2(73?&^B* 
ij^S 2 a ii, Jtgff?!] 2 (Dm^B^^^W 3 4 a i )t-<T 

[0033] mmm 1 , 2 TIS. {4ffill4SW4i: 

LT®(f $n/ti«55>T-fb-^4^^fflv ^^m^tm ltzak 

fflv^T. ^^-^^f^m-rSJ: e>(;iSfS]$-y:fct(^tfflv^T 
t-tS^^^'^v \ 

[0034] EI 1 4 (i, :^mm<r>m^<Dm<^nMxh^ 

50 ffiRW^roa-otO^Stfr^n a, nb, nc^^L, Jiflli 
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mna, nb, n c <D^4gB§^^^t5i0^i-?>» ^Ifr^n 

b CD:^[6](i. ^® 5 5 ICfp^oT. ^tfr^n a 5:14 

iJf^lC^ «B4 1 sO!^:*r[n] (zW) :A^b-^eiSmi^ 
fc:*[fi]{C©^$tl5„ Sfc. ^JSiff^na, nb, nc 
(t, na^nc>nb Og8^.^W-t-5c *ff^S-Cii. n 
c > n a > n b <D§|^>^W-t"'5o 

[0 0 3 5] Hi 5{i. :^w^(D$hi^mmmx'h^ 

%\y^,V2^A 1 a i:l|2>'-<^UJ*4 1 b i:^^LT 

«^$;$ix-5{icffill«4 2co#4?ililT-fc5„ {itaM^4 2 

{C, 01 4(;i^^tl.?){4+B3S^4 lT'lim$tl-?.o ^1 
7w-'l^i^4 1 a(D^i!xmnh(DmA-^^6 1 a |g 
27^yl-i:.4 1 bO^aHr^in b(75{ft#:*-|6]6 1 bi 

10 0 3 6] ^m^nh<r>im:^\^ti,x ^ 

4ff*n b(;S*LTztt;^[6]y?)^t. 7t^S^Lfci#{^# 

n b c75f^4:*"|Bl{*. 5T":T^$tt5:*r|ii]T'fc-5o * 

fzM 1 4 jSV ^T±S4fT*n b 5 6 

[00 3 7] H 1 6 li. {ittSS^4 2 ^ffll. ^fc^^gB^^7J^ 

ise 5 4 o5^^Bia-efe av ^iw^i^i-5*Eic/> 

/^<tt. I TO (4>iy'>M.m&itm f-£ift^hl&^ 
W?iWtmA 8, 4 9*dJ;TJ«j}*!J 5: H\ t'-;WT 
,\^=2--jVfi hff)^hf^^Mm: 5 0, 51 ;45^n^'tLffM 
^iXt-:a'7y^mWiA 6, 4 7 t;-^$tvS-5+coat5^ 
1^ 5 7 , 5 8 (75Fb1IC. ^^-^x -y ^fe^aJ'^C ;i ^ t^?) 

5 2 *iag LT. MBi/j: i'Tl^^Rfe^^flhim 5 3 
Sffi?ffW5 7, 5 8^itJl:-t-5wi{Cj;oT. ?i5^B«.T^ 
Sf^4 5;4Stil|R5c$n5„ m^mm^m^4 5\X -^Oil 
^4 3, 4 4PBll;igag$tt. •(fe^e***^-4 5i:{l^ 
m4 3 i:(ORfl(Cl2Il 5 iCfrr{iZ:ffi|g«4 2755^?S^n 

T. Hi Q\z^-nmx'mm^ix^zt\^iiox. mif^ 

mn-mm. 5 4 7iS1»)5S$n-5o {i£tB^lS4 2 con 1 7^- /I- 
A 4 1 a(i(l7tt54 3«C, |?27>f/UA4 1 b 
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[0038] K|6]M5 1.51 ro#^ffi(i. ^^Ei-5?K 

^m^fi ^ffm^wmA'^m^ixxii K).m\7 (Dwmm 

\z.7rrr^o\^. ;tf9^XlS4 6±<^iBlS]IK5 oo^fV 
^:^|S](i5^^6 2c7):^[S]tc:. ;^fv:^»K4 7±(;)iB|S])^ 

5 1(757 t-V/:^[6]{i55^ 62 t (m^^-r 5^ 6 3 CD 
[0 0 3 9] Hi 8f4. mi 6\Z.7fki-m.^B^^m.5 4 

»:J^f3M-efc5o ■ 3 <D^$46 4 tUmeL 

10 4 4(rfmM6 5t7!i^:S.\>^\zm^-t^Xo\zMlW.^tvx 
V^-Siirttd. <S3\f;tg4 4(73^#6 5,!;. ?Sb^*^^ 
^4 5COge[^])K5 0<^7fVi/;^(S]6 2i:. ^27^-/1- 
A4 1 bcD^Jr^n bCO{9#4:^|S3 6 1 b ir^S^vMC^ 

^f. ;*^o?&^B«^^^^4 5(Diai6]M5 0(757 fV^;^i^ 

6 2i:. ^2 7^/1-^^4 1 b(75^i(T^nb(^iM:^lSl 
6 1 hhti^E.n:)5^tf£^i:o\z.Wi^^n^o mMS.4 

3 (75^$i 6 4 t , 4 5 (n&m. 5 1 (757 

t":/i/:&ip]6 3 W.iy-(^^J^4 1 aO^ilf^n b 
(75(^4:^(6] 6 1 a i:;6S5:i/Mw2pff, *^o|gEB%*7j^*^4 
i-O 5(75ia[n)^5 l(757tr'>^":^lS]6 3 |gl7^;Ui*4 
1 at75i@t>f*n b(75{^^r(S]6 1 a t:*5|§IC:*-|S]i: 

5 (Dm^sM 5 2 {dttBE^PPitJP Lj'.CV ^ t # (C. ?gH^B«7i^ 
g5 4 75S^^^LTefe«7I^^^f^*^t. V^*?(^;5/ 

[0040] msm& 4 2 {i^>j^c < i t V ^-rint^ 

— :^<75{i^ 4 3, 4 4 i: iK^a*^^-?- 4 5 <Df^\Z'P 

^£<t h-^stiE LTV ^fimtmmm.t^'^m, t-^£K>. m 
j<? -f, m^(of^\z^^)^xhmipt£\'\ 

[0041] w 5 LT#^tv5?&^B«^S5 4 

-rSo ?S^6feim«. III5(o^^lJ^^5rfflv^THua!L 
fcc75i:P«lCLTaiJ^L. a'J^I^tilE^a:^:^!^. ^ 
i^v S^:li;^i6]*5j;D^^:fri^(754:^f6]i;L/co 

[0042] (^^yS) mi 6(75?^b1«^B5 4(C 
jyv^T. ?&1J15 2i:LTaST^::^t4An^So. 0 8 
-efe?>^^-^7"-l' mSk^ 2(75/¥$^ 

4 . 5 mtCiS^-TS t i 1 fatBUS 4 2 ^rft^jg-T 
40 2)mi4SJ;t/ll2 7^/ui*4 1 a, 4 1b,J:LT*IC, 
y :K^U>'t£t'(OM^:^'J-it-^^m^Lfzi,<DX'ho 
mcoy^T"'— >3>-(S (nc-na) Xd;4S40 
nm-C\ ^2(75y iJ'-r— ^iXaVfi (nc-nb) Xd;^^ 
1 2 0 n mT'fc "9, na:^nc>nb (D^^.^^ir^ZL 
W^X\ mi 4\C^md.-^Qi)^2Q° <75t,cD^fflV^ 

[004 3] ^(75 J; 9 7'^?^B^*^S^e 5 4 $rll 5 (c^n-T 

^ixfzM^iz.^ jfe^B«^nm^4 5--(75Pn^30®Elrm-5 
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:)jmii^xi&:)fm^nm(i>= 3 0° mmm.t^h^tz 

[0 0 4 4] rcD^:^*^ib> PPiDlllIdSs. 5V;6^ib 
w>:ii:/i55Bg$tL'5c ■ifc7^>'L2 3, L2 5(CJ;-o 

[0 0 4 5] (ttg50iJ3) E12 0C0?^fB*^i^fi8 0 
fi. El 1 8 oji^B^B*;^® 5 4 (Of4tBi|«4 2 i;i-(-^*^o 

h mm^ b-r«R£$n5„ j^faS 5 2 1 ltbj^t*^:^ 

A n 0 . 0 8 T'fc5^--^7" ■< y^ \ 
?&^b5 2ro/l$^4. 5;im(C^^i-5i:i:t{-. Ell 
5(r^Lfc{4tBMtS4 2('{-t^o-C. 02 1 {C^Kf-fiCta 

1 i:l^^t(c:LT«)5g;$ix^2*5cro^i7^/uA8 

1 a i^2 7^/l'A8 1 bir^aiiLTfigSfiWilllSS 

2 ^fflv ^T^ >?)o {mmm s 2 ^Wfig-rsm 1 *j it/^ 

27^^Ui»81a, 8 1 b-Cfo?)fj3SII«8 Ifi. /Ki) 

f^KDV ^y^—iy3>-ig. (nc — na) Xd;4M0nm 
^2(DU^x— v^ai^flt (nc-nb) Xd^5l2 
OnmT'fc'?^ n a n c > n b (7?M#^^i-5^$Wt 
T', ^St^f^na, nb, n c cD:^tP]{iy zfftfoj; 

8 1 a*5<i^4 SttiJl;!, ^27^'>'UA8 1 b*S?gBB* 
4 5 fiJI^^n^'tliBM ^ 1 W{4tBM« 8 
1 aCO±gi;T*n cO:*-[o]8 3 a(±;^^;^SK4 7±(;5 

wimms 1 1->-^;^[6]6 3 twffic. m2CDimm 

1 bcD^Jfr^n c<7)*lp]8 3 b(i;^^:^S1S4 6 
±06EfS]l^5 0 CD7 6 2 i: WfC-^rn^'tllS 

[0046] S 2 2 ii, m^Bmyf^^m 8 0 roSliDffiE- 

±d>e>^/z i: $ «#|-4tt^^;457-r >L 2 6 T^J^^nXio 

= 3 0° Pitfcjiltty!)^^afci^c;>!m4taim\ 
tl^-YVL 2 7~L 3 0T*^r$tLTl^-5o 7'Y>'L2 7 
Mm/J"^ 2 . 7 V T— ;gT/j5o /i3t®*l± 
3. 0 V7i^6ff±#LTfc-'9. Sflc^feji^^liSri:*-^ 

^i^t^&TLX\.'6ztA^mS'^tl^o -^tzy^-^L 2 
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8, L3 0(4. Ell 9<^V'1'>'L2 3, L25(c:tt-< 

[004 7] Lfc;5>oT. la 1 8 KTrrtm^Bm^m 5 
4 C7)^:ft#l4{4. [22 0 (cnH-i«e5feco?^^^^g 8 o 

-So ''.C^J. iim^W.4 2^mi^-t^y-(/^J^4 la, 4 

1 b L-c(4, -m^^m^^^mmi\^^'^tz-h(^m 
>-:/i:(4. ±Tt2~y(Dm\^y^^^J^^m-rztX'h 

•So 

[0 0 4 8] ?^B«:n^S5 4, 8 O joit/fidBMIfi^ 

[0 04 9] 
[|gl] 



m SB 








ffiffill«^L{TN) 


74. 8 
10.6 
4 1.3 


16.9 
7. 4 
4. 7 



[0 0 5 0] m^w<\4) 02 3(4. m^BmTjmMiSs 

Sr^^^<»lff®E]T'fe5o ?fe^B*^«8 5(4, 018 
<^?^%*^g 5 4 £Df4tS||K4 2 (c:{-tfc)o TfetiS® 
4 l*m^bn.?)KJL^t4, ?RrB«7r:g«5 4 tPl^lCU 

o. 0 sx^^^^-^'r^ -y^m^mi:m\^\ m^S5 

30 2<Dn-^^4. 5A/m(:i^^-rSi: t^ii-, 01 5{C3^ 

\^fzmm^4 2\z.{\k:>'ox. m\ 4\z.7f^{imm&.4 

1 S:fflV^TV^-5<, fc/cU4tBllt54 1(4. jJfy;^^^^^- 

^7^— >3Mfi (nc— na) X d 1 0 0 nm-T?, % 
2CO!;^'y=">3>'fi: (n c-n b) Xd;6Sl2 0nm 
T-fc"?. n a^n c >n bOW^,^:^-rS-Wf4T% ml 
fE:ft0;iS4 5'" c7)t>co$•ffl^/^X^^•5o 

[0051] 0 2 4 (4. 'm^nWvmm. 8 5 (nma^^yv^ 

5^#4?i0Tfe5„ ?^B^«7j^M8 5 9lS7t^4 3, 4 
4c7?igi!gW6 4, iob\±^y7~mR4%, 4 7±(Dierp) 
Bis 0, 5 1 »7 fV^^::^lS]6 2, 6 3 ir^miS^S 

-rsj;5{cidg$tt. {ti:ffillt£4 \ (D-^^mn hcm 
l4:*"rS]8 7(4*'7;=^StS4 6<73iSr6])3i5 ocD^fV^":;^ 
|S] 6 2 t ^^TT-j ^oS>pf;^l^ t T'j; 5 i 5 t^SSg ^^^6o L 
fc;OSoT. ■fKB^*^aig8 5l4mi£<75^^*DDtlc::Jol^-t 

[00 5 2] 0 2 5 (4. ffi.a^/T^g 8 5 (T^WJUfflOE- 

50 ±, 1-/j;^7-;b<^ = 0° A-h^fzt^(D^}Shm'^y-^> 



(9) 
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^:^[^*J J:u^S!g^:^i6]{c <^ = 3 o° m^-ftcimA^hM. 

1tt ^(D^J^m'^tn^'tiy^ 3 2 , L 3 3 
$tlTV^-5c ^-f^-L 3 2{CjoV^T. PnAPflffi:4^3. 5 

10 0 5 31 iim.m4) m2 e ?^B*^g8 S 
^jiH-^^miaT"fc5o ?^B^B«j3^g8 8ii. [112 4 

8 V^B«^«8 5 iPiltCL 

0 . 0 8 T'fcS^^-^-r- -< •;/ ^fWm^fflV \ ^ga^Bg 5 

■rimm^4 1 (^f-ti3'9{c:ia2 1 (cs^{4tBMffi8 1 ^ 

y^J'x— >3 Vit (n c-n a) X d /iU 0 0 n mT". 
|g2cO!J:?X— v'3>'1i: (n c-nb) XddU2 0n 
m-Cfc 0^ na=ifcnc>nb OKH^^^-tS^lttttCOt, 

Oii, ;^7;^SK4 6cDiB|S]]K5 OcD7t'>^i/*-[fi]6 2 

[0054] EI 2 7 (4. ?^^B«^« 8 8 (Dm\m&- 

il:ft:&(fi]3sJ:T^R?i:ft:^i^l-<i> = 3 0° imitzim.*^h 

M.tz k t cOimS ^VL35, L36-C- 

7V-t— gT^i'^o/r^^^A^s. 0V;5^ibS±#L-Ci3 

[005 5] Lfc^SoT. 024 (C^il^a%*7i^SIS8 

-So 

10 0 5 6] tSp^B^^T^BS 5, 8 sisXrHiOnWi^^ 

[0 0 5 7] 
I3g2l 



16 



y<7 



20 



30 



40 



% s 










138 


I 8 




1 2 


7 




4 1 


4 



so 



[0 0 5 8] (^^J5) 1112 814. >^^^e9 3 

^^^^mmwTQ^^. ?^B«^g9 3(4. mi 6 
(ry<miWv^m. 5 4 cofiEtsM^ 4 2 (C'ft^po T, mi 4 

(c:ijrr{4ffill«4 1 iP)«{cLTm^'tijm$ttSf4 
t@M^9 la, 9 1 b^SffiV^pJn^)Ji^^^4, 

85 4 hwmz.\.xm^^^^. mkm^2 1 i,xmm 
m^Bm^2(DW^^4. swmic^^-stit 

(r. El 1 5 Ufc&fSSte 4 2 {c{t*:>o Tffl V Mbix5) 
{iCtS^«9 la, 9 1 b t LTt4. #y 

Mi^it-^m^mw Lfc toT-^oT. ^ 1 y ^'x- 

VaMit (nc-na) Xd^52 5nmT:\ ^2roy:J' 
X— >3Mt (nc-nb) OnmX'h'O. n 

a ^ n c > n b *4tt-e. w^fk 6A^3 

a {4JS^«7i^^^-4 5 i:(^3ttg4 3 k<Dmz^ i!l!Jj<7>&. 

^mm 9 1b i4!fKB^«^j^-^-4 5 tuy^4 4 1 (Dr^i,c 

[0059] la 2 9 14. ?^B^B*^S 9 3 CD^^K^^ 

'^M^mx^ So j^^s^Tj^K 9 3 (m^m 43,4 

4 Oigigt* 6 4, 6 5 {4:*^^;^S1S4 6 , 4 7 ±(7?ie[6] 
1^5 0, 5 fV^':^|6]6 2, 6 3 i: ^n-ftl-iliS^ 

-t-5J;9(-Beg$K {!tifM®9 1 a(D±mmmnh(D 

i^:)3\^ 9 2a (4;^9;^S«4 6 cDiElPll^S OO7 t'V- 
5o {iaiM«9 1 h<n^mmnh<Diemi3\^9 2 bl4 

;y7;^X1S4 7 (^gaiS]lK5 1 «ox t':/^:^!^ 6 3 tmr 

raS^SIg 9 3 {4flHE<73MW»nB#jCjoV ^T5t^^ LT 
[0060] S 3 0 (4. ?^B%*'T^fi 9 3 (DmvWS.- 

mMtmm^^yrrtyyyxh^, m^^yi^mm.9 3(om 

L4 lT'7F$tLTI/^5<. -m^^TT^Wid 3(Dm^ 

g:m^:^iS]iyJ;t^fe;^(fi)tc<i, = 3 0° 

4 2~L4 5-C7r:$ixTV^?)» 

[006 1] fn^JDfflffi^'^3. 5V/?)^ib5. 5V-C\ ^ 

mAmt/wt'yy-y h-X'h^ztA>mS'^ti^c =tn 

m-ifz t^t xh-t "9 mit LTi ^nci/ i mim^^H 

5c *f-7-^>-L4 3. L4 5lC^Sl^T. KiA^CjI^/c 
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[0 0 6 2] (tl^ilS) 113 1 llffe^*/T^® 9 8 Sr 

SIB 9 3<Df4^B^1S9 la, 9 1 h{Z.{\t3oX. Wt^^ 
IS 9 6 a , 9 6b ^ ibtl5t;^(4. M^«^S 9 

ic. 02 i{':^f4ffiM«8 1 trnm^Lx^n^etim 

S$ix^f4tBll«9 6 a, 9 6 b^fflV^Tl^^., /tfcL 
&tB^1g9 6a. 9 6b tLTIi, /tfl^;^^W:/''^if<D 

m^it-^^mi^ Ltch<Dxh^x. mi(D]) ^r- 

i^s^m (nc-na) Xd;5S2 5nmT\ m2(D]} f 
X— >3MiS (n c-n b) X d*59 0 nrnT*"?. n 
a ^ n c > n b (DM^^^sTi"^— Wi4<D t.(0^fflV ^-C^ ^ 
5o — ;^»f4tBllK9 6 a fi?SB%^:^^^4 5 

4 3 i <Dmi,Z. 9 6b fiJ^a^^^J^^^ 4 

5 tUtm4 4 i:C7>FB^(C^n^'*iaaB$tL?)o V^^aft^ 20 
3^69 8(DM3tffi4 3. 4 4(D®i§W6 4, 6 5JS;^f7 
x?.a:K4 6 , 4 7 ±(^iefS]lK 5 0, 5 1 fVj/;^[6] 

6 2, 6 3 i: ^tt-^r'tutX-r?) J: 5 i^KS $ tL. -fidf ^ 
i|S9 6 a C>±®*T^n c (Djj^ 9 7a li:^7;^S^4 6 

(D^imms 0(Dy \^'i^^U\^e, 2 i¥ff{3:iae$ix^o 

finals 9 6b ©^JFf^n c CO;^[p] 97b ll;<f 7;=^S 
«4 7 (75gai6]SI 5 1 6 3 ^ ^icEg $ 

[0 0 6 3] m^2a. 'm^a^7f^m9S(Dm^m&- 

"^mW&^Trct^J 7-efc2>„ -as^B^^e 9 8^* 30 

*-;^rS]. R?i^;^[^*;j;T^&::fyi6]{;i(/. = 3 o 

L4 7~L 5 0-e^$tL-tV>5„ ^-OL 4 7 ^ 
^iDmGE^5 2. 7V-e— ;^T:6Sofdiig^;55 3. o 

5 0(S. 133 0C75^^>L4 3, L 4 5 i: Jt-^T. 

4 9(c:*5v>T. SffiPnJDB#cojSi§W^^-b#tiTv^/<ev^ 

[0 0 6 4] Lfc;4SoT, 13 2 9(C/T:-t7fel«^a9 
3»ll:ft!t^Hi(d:, BIS 1 \Z.^i\m(DmMm.7vmm.'d 8 

[006 5] mfu^'^-mw 9 3, 9 8 io J; msffiiits ^ 

[006 6] 56" 
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[«3] 



£ s 








ai^l^^SSKQ 3 


1 4 6 


1 9 




1 1 


8 




4 1 


4 



[0 0 6 7] 

SM#CO±SJlf^n a , nb, nc (naTfcnc>n 

^fz\-mm\z.-s^^-^^^^t\z.i,'^x. ^Mz.\t-^x^ 

-f^-^%%hWi'^%h(rm&^\Y.-kW^V.X. lEi^m 
^(Dm\z.-K'oXm^%^WkiP-'^^hfi^. 
[0 0 6 8] ^iJf^nb, n c (7?:^ 0 2 0 

ffico&^[6]/i-e3lEm^;^[^--coo° ~6 0° co^o 

[0 0 6 9] i^tz:$:mm\,zxf\J^■£. mmmmiixxjm^ 

[0 0 7 0] ifc. m^^7ikm^t—M<Dmymt(Dm 
[0 0 7 1] m.^Bm.7Tm=i-b-i^(om^t<DW\ 

m'l&mmM^nmmm-t^ r t *^x^ . ^fk^w^ 

[0 0 7 2] •^tL^mmzxix\-i. mi&\^fzi:.omtm 

&mx'h^miisxxfm27^/iyj*^. ^y^)vj^(Di. 
mmm n b c75jiM;^r6]*Vii-^*K m9o° b^i^xo 

\^i6j[:iI&:^:)jf^X(rHmmMit^mint^ z. b i'-xt 

So 

[0 0 7 3] */c> aEffliff^nb, ncCDf^OAK 2 0 

^^fS](^y/iM^jmA'hiEn^^\^^<no'' ~6 0° (Dm 
m'^miim^xifRm^ij\^^(Do° ~6o° <»taii 
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[0 0 7 4] 4fc:*^B^(:ij:ix(S\ mmWMisXimf^ 

[0 0 7 5] Sfc. ?S^«7i^^^i:'>/£< t t,^^-ftL/5^ 
[0 0 7 6] *fc, ?^a^*7i^^^i:-3ifJ-»<l*ISi:coPB^ 

So 

[00 7 7] ^tz. ^^mn b (r)im:fJf^ t , -m^a^ 
l|ff®El-C$>5o 

[0 3 ] if^B^*^^^ 5 fVj/:fyrfi]^3 iOjE^^^ 
[04] H 2 (d^^B^B^^j^B 2 t^^^-^^i^MIIElTfe 
[05] ?SB%«^i^fi<^?i:ftfe#ttOjflij^^ ^.T^-rm 
[0 6 ] ^f?J 1 {dtDit ^?fe%*iT^e 2 (OiSi©^-?^ 

<r>mfii.^^^mmmx'^h. 

[08] {4tB^1g3 1 CO^®t»fi$sn a , n b. n c ^^r: 
[0 9 ] ]Amm 1 ldfc'ltSiffe1.«'T^S 3 2 (;?32i©^- 
[010] IIJE(^i|2lCiott5?fe1,»^i^igffi2 aOWfiJc^ 
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[0 1 1 1 ^C«J2(;iio{t5?SB^*^S2 a 

-?fi!B^RiAnmK1^^^Kt-i/7 :7T'fc5„ 

[012] )mm\ 2 {C*D{t 5?Kfi«^g 34a C0«^ 

[0 1 3 1 Jtgf^iJ 2 (Cio(-t5jfe^B«^^g 3 4a <7)^ 
*-?fe^B^*Dm#t4Sr7j^i?'7 :7-efe5o 

[014] :mm(Dmm<DmDmsrQh^{'mmwiA 1 

O#4?i0T'fc5„ 
[01 5] ||lioJ;t;^||2 7^'ybA4 1 a, 4 1 b^i^t. 

10 i^^imms.A: 2(Dmmxh^. 

[0 1 6 1 BtreEfii[ta^tg4 2 SrfflV ^fc^iSS^^a 5 4 
[017] Wi^a^^M=^A 5<7)7fVy;^|p]fcJ;t>jE?a 
[0 1 8 1 016 \Z.fT^m.iBM^^W. 5 4 <7?5^f4li,0 
[0191 3 {(liJlt 5?S^«^ySg 5 4 (75^^ 

[0201 'i^^(D{imms. 8 2 ^fflv ^tzM^^Trmm. s 

[02 lH4ti||^8 ic^^tff^n a, nb, nc^ 

Trt^mmx'h^. 

[02 2] JttSfi?ij3{Cfc{t5?SB^B^^i^g8 OCD'^m 

[02 3] ^^!l4(Ci5{-t5?SfB*^^g8 5(Dmj^^ 

[024] ||:te{;fij 4 triJtt S?gB^B«^g 8 5 

[02 5] ^0ij4{CJolt5?^H^B^^S8 5cr.]@if^ 
J(? -f^B^^^JDttE#l4Sr^^7 7T-fo-5o 

[02 6] imm4(DmB^^m8 8(Dmi$.^7rrr^ 
mmmxh^^ 

[02 7] immAcDm^Bmyf^ms 8mi^'^--m^BW 
[028] mmm 5 ct^^Sb^s^e 9 3 

ftf»T®0T'fcSo 

[029] IIJ£<?iJ 5 (Dm^^Tr^mm. 9 3 (7)l«j5jt^^5> 

)lf#4ffi0-efc5„ 

[03 0] •m^m5\z.in-f^m^^^m.9^<7)m^m 

[03 1] lt|;50ij5{Cjo(t5?SBl«^E9 8(7)«fig^ 
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